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My talk today

¢ Incidence
e Medical oncology
e Surgical oncology

¢ Recurrent VTE
¢ Mortality



Risk for VTE varies with natural history of cancer

Hospitalization End of life

Metastasis

Diagnosis

Risk (Odds ratio)
Fa

Risk of VTE in the general population

Time

Rao et al., in Cancer-Associated Thrombosis. (Khorana and Francis, Eds) 2007



Trends in VTE In hospitalized cancer patients
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ACCP Consensus conference on antithrombotic therapy

Major surgery in cancer patients

Patients,
%
Calf vein 40-80
Proximal vein 10-20
Clinical PE 4-10
Fatal PE 1-5

ACCP = American College of Chest Physicians. Geerts WH, et al. Chest. 2004;126 Suppl 3:338S-400S.



Impact of cancer of postoperative VTE

¢ cancer patients have 2-fold risk of post-op DVT/PE
and >3-fold risk of fatal PE despite prophylaxis:

No Cancer Cancer

N=16,954 N=6124 P-value
post-op VTE 0.61% 1.26% <0.0001
non-fatal PE 0.27% 0.54% <0.0003
autopsy PE 0.11% 0.41% <0.0001

death 0.71% 3.14% <0.0001

Kakkar AK, et al. Thromb Haemost 2001; 86 (suppl 1): OC1732.



Incidence of VTE after Cancer Surgery

e 20,762 patients undergoing
major cancer surgery

e QOverall VTE rate 3.5%

Hammond J, et al. Ann Surg Oncol. 2011 Nov;18(12):3240-7.

Overall

Prostatectomy, all

Low anterior resection
Nephrectomy, partial
Pulmonary resection
Colectomy
Abdominoperineal resection
Nephrectomy, radical
Other surgeries
Gastrectomy
Pancreaticduodenectomy
Pancreatectomy
Cystectomy, radical
Esophageal resection
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Incidence of VTE-by Site

* Prospective study, 2373 patients
undergoing general, urologic, or
gynecologic surgery

e Clinical VTE up to 30 days
e Overall incidence = 50 patients (2.1%) 1

Incidence of VTE
w

Agnelli G, et al. Ann Surg 2006;243:89-95.



Incidence of VTE - Timing
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Figure 3 Time distribution of venous thromboembolic events.

Time distribution of venous thromboembolic events is shown in Figure 3. Mean (±SD) time of occurrence of thromboembolic events was 17.2 ± 14.0 days (range, 2–58 days). Forty percent of the events (20 cases) were observed more than 21 days from surgery; in 9 of these patients (45%), the event occurred after prophylaxis was withdrawn. The risk factors listed in Table 3 were analyzed separately for early (ie, within 15 days from surgery) or late VTE: no difference in the OR estimates emerged (data not shown).



Venous and arterial thrombosis in cancer patients during
chemotherapy

Thrombosis

during after
Type of cancer chemotherapy | chemotherapy
Weiss, 1981 433 | Breast stage |l 22 (5%) 0*
Gooiggjgh’ 159 | Breaststage IV| 24 (15%) 4 (2.5%)
Levine, 1988 205 | Breast stage 14 (7%) o*
Saphner, 1991 2352 Breast 128 (5%) 0*
* statistically significant




Risk of inpatient VTE by site/type of cancer
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Impact of stage on VTE

Kaplan—Meier plot of the incidence of VTE =2 years of diagnosis of five different

types of cancer with (A) metastatic-stage and (B) regional-stage disease at the time
of diagnosis
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Chew HK et al, Arch Intern Med 2006;166:458—-464
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Incidence of VTE
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Baseline Cycle 1 Cycle 2 Cycle 3

VTE / 2.4 months VTE/month | VTE /cycle | Cumulative rate (95% CI)
1.93% 0.8% 0.7% 2.2% (1.7-2.8)

Khorana AA et al. Cancer. 2005;104:2822-2829.
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A total of 58 patients (1.93%) developed VTE during a median follow-up period of 2.4 months (0.8%/month). One patient developed VTE prior to starting chemotherapy.  The rate of VTE did not differ significantly among chemotherapy cycles, occurring in 0.77% during cycle 1, 0.74% during cycle 2, and 0.7% during cycle 3.  As shown in this figure, the cumulative rate of VTE was 2.2% (95% CI, 1.7-2.8) during cycles 1 through 3. 


SAVE ONCO Study

Semuloparin Placebo HR (95% CI)

% (n/N) % (n/N)

Overall VTE 1.2 (20/1608) 3.4 (55/1604)  0.36 (0.21-0.60) <0.001

Agnelli G et al, N Engl J Med 2012;366:601-609



ldentifying pantients at risk of VTE

Odds ratio*
Patient characteristic [ (95% CI)
Site of cancer

Very high risk (stomach, pancreas) 1.46 4.3 (1.2-15.6)

High risk (lung, lymphoma, gynecologic, 0.43 1.5(0.9-2.7)

genitourinary excluding prostate)

Low risk (breast, colorectal, head and neck) 0.0 1.0 (reference)
Prechemotherapy platelet count 350 x 10%L or more  0.60 1.8(1.1-3.2)
Hemoglobin level less than 100 g/l or use of red cell  0.89 2.4 (1.4-4.2)

growth factors
Prechemotherapy leukocyte count more than 0.77 2.2 (1.2-4)

11 x 10%L
BMI 35 kg/m?2 or more 0.90 2.5(1.3-4.7)
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Khorana et al. Blood 2008;111:4902-7.
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Predictive Risk Scoring Model („Khorana-Score“)  for chemotherapy-associated thrombosis

Follow-up time: 2.4 months



The Vienna CATS score

» Khorana score plus biomarkers (D-dimer and sP-selectin)
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More precise risk stratification


VTE treatment in cancer patients

Benefit and risk balance more difficult to achieve

/ In patients on anticoagulant therapy \

Recurrent thromboembolism Clinically relevant bleeding
= Cancer 20.7% = Cancer
= NO cancer === No cancer

12.4%
HR =3.2

(p <0.001)
6.8

HR =2.1
(p = 0.019)

Months Months

Prandoni P, et al. Blood. 2002;100:3484-8.



Incidence of central venous catheters (CVC)-related DVT
without prophylaxis

ENDPOINT TOTAL DVT

Lokich, 1983 Venography 42.0%
Bern, 1990 Venography 37.0%
Monreal, 1996 Venography 61.7%
Verso, 2005 Venography 18.0%
Luciani, 2001 Doppler US 11.8%
Couban, 2005 Clinical 4.0%
Reichardt, 2002 Clinical 4.0%
Karthaus, 2005 Clinical 3.4%
Lee, 2006 Clinical 4.3%
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Higher rates of fatal PE and fatal bleeding in patients with cancer

Risk of fatal PE or fatal bleeding in the RIETE registry?
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Higher rates of fatal PE and fatal bleeding in patients with cancer: data from �the RIETE registry
The RIETE registry recruits consecutive patients with symptomatic acute VTE, recording details of patients’ clinical status, including coexisting or underlying conditions, and the type, dose, duration and outcome of antithrombotic treatment, with 3 months of follow-up. Study endpoints are clinically recognized, objectively confirmed recurrent VTE, major and minor bleeding complications and death. 
This study analysed the clinical characteristics and 3-month clinical outcomes of the patients with cancer enrolled in RIETE to attempt to identify which cancer patients with VTE were at a higher risk of death from PE or bleeding.
In patients with cancer, the rate of fatal PE was higher than in those without cancer (2.6% vs 1.4%, respectively).
The rate of fatal bleeding was also higher (1.0% vs 0.3%, respectively)1

Reference
1.	Monreal M et al. J Thromb Haemost 2006;4:1950–1956



Recurrent Thrombosis and Bleeding Events

Recurrent VTE Major Bleeding

Cancer No Cancer Cancer No Cancer
<20 54.0 15.9 30.6 0.0
2.0to0 3.0 18.9 7.2 11.2 0.8
> 3.0 18.4 6.4 0.0 6.3
Overall 27 9 13.3 2.1

Hutten et al. J Clin Oncol 2000;18:3078.
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Even with a normal INR there is a high recurrence rate.  In patients without malignancy the incidence of bleeding complications was highest in patients with an INR >3.  This was not the pattern in patients with malignancy. The risk of major bleeding among patients with cancer was not influenced by the percentage of time spent in the target INR range.  The risk of recurrent VTE in patients with cancer was higher at all levels of INR compared to the risk of patients without cancer.
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Predicting VTE Recurrence

Cumulative incidence of first VTE recurrence
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Chee CE et al, Blood 2014;123:3972-3978

Multivariate predictors of VTE recurrence

Characteristic HR 95% ClI p-value
Stage IV pancreatic cancer 6.38 2.69-15.13 <0.0001
Brain cancer 457  2.07-10.09 0.0002
e 349 155768 0002
Ovarian cancer 3.22 1.57-6.59 0.001
Stage IV cancer (non-pancreas) 2.85 1.74-4.67 <0.0001
Lung cancer 2.73 1.63-4.55 0.0001
IF\)l:rLér;ISogical disease with leg 238 114-4.97 0.02
Cancer stage progression 2.14 1.30-3.52 0.003
Warfarin therapy 0.43 0.28-0.66 <0.0001
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In a population-based cohort study performed using the Olmstead county database, Chee et al. identified 477 patients (1,533 person-years of follow-up) with cancer and venous thromboembolism (VTE). A total of 139 recurrences were identified with an estimated 10-year cumulative rate of 28.6%. Multivariable analysis identified brain, lung, ovarian cancer, myeloproliferative or myelodysplastic disorders, stage IV pancreatic cancer, other stage IV cancers, cancer stage progression and leg paresis as predictors of recurrence. Secondary prophylaxis with warfarin reduced the hazard of recurrence (HR 0.43 [0.28-0.66]). The interval adjusted recurrence risk was highest in the first month of therapy and slowly decreased thereafter. Treatment type and duration was not controlled in this this study. Median duration of anticoagulation was 79 days and 74% of the patients received warfarin as a component of their treatment.
It is interesting to note that patients with active cancer without predictors of risk had a cumulative incidence of thrombosis that was similar to patients with other secondary VTE events. Nonetheless, patient numbers in each risk category are small and therefore confidence intervals for each risk factor are large.
Although these data are compatible with empiric clinical perception, this study should ideally be validated in a larger patient population receiving contemporary therapy (i.e., 6 months of low-molecular weight [LMWH] as initial therapy). In the meantime, these data support clinical assessment of thrombosis recurrence risk based on the tumour type, stage of disease and patient comorbidity.
Reference
Chee CE, Ashrani AA, Marks RS et al. Predictors of venous thromboembolism recurrence and bleeding among active cancer patients: a population-based cohort study. Blood. 2014;123(25):3972-8.
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Cancer and VTE predict poor outcome

¢ Patients with a diagnosis of cancer at the time of an
episode of VTE were more likely to have distant
metastases and had poorer 1-year survival than matched
controls with cancer but no VTE

[ Controls (cancer, no VTE)

50
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p<0-001 VTE at the same time
| as cancer diagnosis

12.0%

Percentage of patients (%)

1-year survival

Sorensen HT et al. N Engl J Med 2000;343:1846-1850
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Cancer and VTE predict poor outcome
This registry-based study from Denmark compared the presence of distant metastases and the 1­ year survival in patients who had cancer at the time of an episode of DVT (n=668) with matched controls who had cancer but no DVT (n=6,668)
Distant metastases were more common in those with an episode of VTE at the same time as cancer was diagnosed, compared with controls (44% vs 35.1%, prevalence ratio 1.26; 95% CI 1.13–1.40)
Survival rates were significantly worse in those with VTE at the time of cancer diagnosis compared with those without (12% vs 36%; p<0.001)

Reference
1.	Sorensen HT et al. N Engl J Med 2000;343:1846–1850


Concurrent VTE and cancer
Increases the risk of death

Probability of death within 183 days of initial hospital admission
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In hospital mortality rate due to pulmonary
embolism (PE)
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VTE and in-patient mortality
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Impact of VTE on Mortality

—@— VTE after MCS
—@— Mortality with VTE after MCS
Mortality after MCS
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Trinh VQ, et al. JAMA Surgery 2014 Jan;149:43-49.
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Figure Page 4 Rates of VTE and Mortality With VTE in Patients Undergoing MCS Between January 1, 1999, and December 30, 2009, in the United States



Postoperative VTE and Survival
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Auer RAC, et al. Ann Surg. 2012 May;255(5):963-70.



Postoperative VTE and Survival

Matched for:

— Gender

— Age

— Year of surgery
— Type of cancer
— Stage

— Procedure
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Impact of VTE on outcome
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Conclusion

¢ Cancer is an important risk factor for VTE

¢ Impact on medical and surgical cancer patients

¢ Attended by higher risk for bleeding and recurrence
¢ Impacts mortality
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